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B AHE{EY . 2R (Polychorinated biphenyls) ~ A%
3 (Pentacholorophenl)

B AR ; &% ODT) » A& (Chlordane) - f45E
(Aldrin)

mAi%85 . SE=T #(Tributyltin oxide) - EFIE=%K5
(Triphenyltin hydroxide)

mERBRMNE : MEZPE_(2- 2B CE)ER([Di-(2-

ethylhexyl)phthalate, DEHP] ~ #8%X _ B # _ T B5(Di-n-
butyl phthalate, DBP)

m Efth : 5R(Mercury) ~ #&(Cadmium) - #5(lead)
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) &4 (Bioaccumulation) °

® ¥ f2-/K 2% 8L (n-Octanol-Water Coefficient) -
=RTIAREL :

mg Chemical/mL (Octanol)

mg Chemical/mL (Water)

® Log KowHVBIER A L FERIIEIR -
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® A ¥)iR#EE F(Bioconcentration factor, BCF)
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mg Chemical/g (Fish)

mg Chemical/g (Water)
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Prenatal Postnatal
exposure

’é:fl:@ﬁi exposure
A% FA g B2 -
BEwEA

#L R (4 90)
exposure

BRI P EL RIS

SILENT

G DU FERTLITY, INTELLIBENCE

DETECTIVE STORY

AND JOHN PETER

1962
1996

We are certain that a large number of
man-made chemicals that have been released
into the environment, as well as a few natural
ones, have the potential to disrupt the
endocrine system of animals, including humans.
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Environmental Factors

Xenobiotic
@ Chemicals

-Genotoxic Effects -Signaling Disruptio

*Mortality < >  *Endocrine
*Cancer *Nervous
- Teratogenicity
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by the European Union
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Is the decrease of semen quality a global problem?

(Carlsen et al., 1992. BMJ)
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i, Decline in semen quality
o - among fertile men in Paris
A e during the past 20 years
o R (Auger et al., 1995. New Engl J Med)
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PCBs, PBDEs, thyroid hormone, and DDT

CCl
o e ot
COOH \ / /_
HO ﬁj}f Cl cl
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Thyroxne (PCi
By b

Br Br (s] B
NN = "\/x\ &\//\T/O\/\
WU W/L\/l\w /J S HOW &M&

2,2.44'6-p 24 P <y)-4,6 A4 B-tril 2.6
(PBDE-100) {methoxy-PBDE) = (hydroxy-PBDE)
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BB (LBIBFIR R (T2

® SBIS Rk BURG PR IN 2 2E1EE (plasticizers) -
F2IEBYERME PRI (phthalate
ester or phthalates, PAES) -

oA _FEIFEEHERIFE LREZER
REBRLE - BRE - Bol% - BERLEN
£ - INoERZE(EE - oJ2BE| - BSHE -
Zift} - HESFHE - HPHERAIME :

KB _— (2- 2B CE) B&[di- (2-

ethylhexyl) phthalate, DEHP] 4 & " #B3X
_ B8 " T fs (dibutyl phthalate, DBP) 1 -
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E3 4 BYER PXER
DEHP Di(2-ethylhexyl) phthalate WE_ERBR-(2-ZECE)E
DBP Dibutyl phthalate ME PR T
DMP Dimethyl phthalate B3 — FRES — EPRAS
BBP Benzyl butyl phthalate ME PR TEXEE
DNOP(DOP) |Di-n-octyl phthalate PR3 — FAES — SEFE
DEP Diethyl phthalate i = A
DINP Diisononyl phthalate METPBR_ETE
DIDP Diisodecyl phthalate WX B EXAE

24

12



RREEEmEERSHEASINES
{E4 2B (B & 38 (2011/06/09)

HEXME EBESHEENESR| MBSHIEBENESR
DEHP 4 1,2
DBP 4 1,2
BBP 1,2
DMP 4 1
DINP 1
DIDP 1
DEP 1
DNOP 1 1
Other PAEs 4
25
(L] EREHEBAS
S2%=
P el
0305 Meodcd
FEXHHE FHi3z& (TDI)
DEHP 0.05 mg/kg bw/day
DBP 0.01 mg/kg bw/day
BBP 0.5 mg/kg bw/day
DINP 0.15 mg/kg bw/day
DIDP 0.15 mg/kg bw/day

26
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BEDEHPEZRMEERPHE
BREmZEREES

Food and Chemical Toxicology 58 (2013) 362-368

Contents lists available at SciVerse ScienceDirect |~ Food and
| Tosicology

Food and Chemical Toxicology

journal homepage: www.elsevier.com/locate/foodchemtox

Taiwan food scandal: The illegal use of phthalates as a clouding agent @cmmm
and their contribution to maternal exposure

Justin Yang?, Russ Hauser *®, Rose Hannah Goldman 2b<d#

* Department of Environmental Health, Harvard School of Public Health, 677 Huntington Avenue, Boston, MA 02115, USA
® Horvard Medical School, 25 Shattuck Street, Boston, MA 02115, LSA

“ Cambridge Health Alhance, 1493 Cambridge Street, Cambridge. MA 02139, USA

“ New England Pediorric Environmental Health Spedialty Unit. Boston, MA 02115, USA
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B R EIRRE I ZR RS B R XDEHPHBHMZEIE A
0.02 mg/kg/day - BEBEmMEREZZIRESR0.05 mg/kg/day

J. Yang et al./ Food and Chemical Toxdcology 58 (2013) 362-368
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The Association between Semen Quality in
Workers and the Concentration of Air and
Urinary DEHP in PVC Plants

BEOGEBNBEESTEAZRME _FEE_
(2-ZECE)ER(DEHP)IRE « REDEHPH #4R
EELE R mE R

30
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Communication with PVC workers in 2009

31

Workstation in PVC plants in 2009

32
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DEHPTZEOSHAMBFRE(PEL) - NIOSHEZRERE
(REL)HACGIHEVARE(TLVMNERREE

Exposure Limits

OSHA PEL NIOSH REL ACGIH TLV® CAL/OSHA PEL
8-hour TWA Up to 10-hour TWA 8-hour TWA 8-hour TWA
(ST) STEL (ST) STEL (ST) STEL (ST) STEL
(C) Ceiling (C) Ceiling (C) Ceiling (C) Ceiling
Peak Peak
PEL-TWA 5 mg/m® REL-TWA  Smg/m® TLV-TWA 5 ma/m? PEL-TWA 5 mg/m*
[19986]

PEL-STEL REL-STEL 10mg/m*  TLV-STEL PEL-STEL

PEL-C REL-C TLV-C PEL-C

Skin N Skin N Skin N Skin N

notation notation notation notation

(BER3KE : US Department of Labor, https://www.osha.gov/chemicaldata/144)
33

5 1T ZERDEHPIREEIFFINRERAZR ZIHFR

® The median levels of DEHP in personal air was
23.7 ug/m3 and much lower than the PEL of
OSHA, REL of NIOSH, and TLV of ACGIH (5000

ug/m3).

® A 10-fold increase in DEHP air concentrations
was found to be associated with [1] a 2.3-fold
decrease in sperm motility; [2] a 0.38-fold
increase in intensity of DNA damage; and a 1.4-
fold increase in sperm DNA damage rate.

34
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enviRoNmENT AND EpiDEvioLocY [

The association hetween semen quality in workers and
the concentration of di(2-ethylhexyl) phthalate in
polyvinyl chloride pellet plant air

Li-Ping Huang, M.S.,"" Ching-Chang Lee, Ph.D., Ping-Chi Hsu, Ph.D.,* and Tung-Sheng Shih, Sc.D.*<

* Department of Safety, Health and Environmental Engineering, National Kaohsiung First University of Science and Technology,
Kaohsiung; " Depantment of Nursing, Chung-Jen College of Nursing, Health Sciences and M, t, Chiayi: © Dep of
Environmental and Occupational Health, National Cheng Kung University, Tainan:  Institute of Occupational Safety and Health,
Council of Labor Affairs, Taipei: and © Graduate Institute of Environmental Health, College of Public Health, China Medical
University, Taichung, Taiwan

[T  Fertility and Sterility® Vol. 96, No. 1, July 2011 0015-0282/$36.00
Copyright @2011 American Sociaty for Reproductive Medicine, Published by Elsevier Inc. doi:10.1016/) fertnstert. 2011.04.093

(Fertility and Sterility, 2011)
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Int Arch Occup Environ Health (2014) 87:635-646
DOT 101007/ s00420-013-0905-6

ORIGINAL ARTICLE

Urinary metabolites of di(2-ethylhexyl) phthalate relation
to sperm motility, reactive oxygen species generation,
and apoptosis in polyvinyl chloride workers

Li-Ping Huang + Ching-Chang Lee + Jer-Pei Fan +
Po-Hsiu Kuo + Tung-Sheng Shih + Ping-Chi Hsu

Received: 26 January 2013/ Accepted: 20 August 2013 /Published online: 31 August 2013
@ Springer-Verlag Berlin Heidelberg 2013

(International Archives of Occupational and Environmental Health, 2013)
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4 56 7 8 9101 14 19
(Weeks)
VAA'A Y v Vr———
odium acetate:
Control > l | J_l_ V 40 mgikg (1.p.)
VVVYV vy v 9V -
Corn oil: (gavage)
g DEHP > | |
3 Y vy Y Y DMH: 40 morkg (1p.)
© DMH -
DEHP:
V \7 \7 v V V V 500 mg/kg (gavage)
DEHP+DMH
' Sacrificed:
After 7, 10, or 15 weeks
Body and liver weights || ACF [« Y. Y [_of DEHP/DMH exposure

A

Tumors H Mi ii IHC analysis

Experimental design of DEHP exacerbate DMH-induced
colon tumorigenesis in Sprague-Dawley rats
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I_; - ' £ . - ;. i
TCFRER [ - &
PGE; r*c l eomye Dﬂ‘ :L —J' l

L»oNa Lossof ..
di Proliferation | Cell survival i i A i

Chronic 1 Wnt signaling K-ras TGFp response Loss of p53 Expression
e : [ i i inacti function of MMPs

KB RRARRHNMEEATAES FHREE (Pan et al., 2011) 30
Food and Chemical Toxicobogy 103 (2017) 157167
Contents lists available at ScienceDirect T
| Tawmcology §-
Food and Chemical Toxicology
LL{g]l_\lLl." journal homepage: www.elsevier.com/locate/foodchemtox S—

Effects of di(2-ethylhexyl)phthalate exposure on
1,2-dimethyhydrazine-induced colon tumor promotion in rats

Hsin-Pao Chen ™", Min-Hsiung Pan ©, Yuan-Yi Chou %, Chieh Sung *, Kuo-Hsin Lee d
Chung-Man Leung “, Ping-Chi Hsu *~

* Depurtment of Safety, Health and i i ing. Netonal i First University of Science and Technology, Koohsiung 811, Taiwan
® Division of Colon and Rectal Surgery, Department of Surgery, E-DA Hospitel, 1-5hou University, Kaohsiung 524, Taiwan

= Institure of Food Science and Technology, National Taiwan University, Taipel Taiwan
# Department of Emergency Medicine, E-Da Hospital, I-Shouw University, Kmohsiung 824, Taiwam

(Food and Chemical Toxicology, 2017)

@ CrossMark
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BRIR AR EBREEREERY
F B CRUE

ENVIRONMENTALLY INDUCED EPIGENETIC
TRANSGENERATIONAL INHERITANCE

Environmental Toxicants

Vinclozolin (Agricultural Fungicide) Permethrin & DEET (Insect Repellants)
hior (Agri Pesticide) DDT (Pesticide)

Dioxin/TCDD (Industrial Contaminant) Tributyltin (Industrial Toxicant & Biocide)

Plastic Compounds (BPA & Phthalates) Hydrocarbons (Jet Fuel)

Mercury Atrazine

Other Types Exposures

Nutrition (High Fat or Caloric Restriction) Smoking & Alcohol
Temperature & Drought (Plant Health & Flowering) Stress (Behavioral)
Plants Flies Worms Fish Rodents Pigs Humans

(BERIKIR : Nilsson et al., 2018)
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e [ntemational Joumal of

Muolecular Sciences m\l””

Article

Transgenerational Effects of Di(2-Ethylhexyl) Phthalate on
Anogenital Distance, Sperm Functions and DNA Methylation
in Rat Offspring

Ping-Chi Hsu ', Jia-Ying Jhong ', Li-Ping Huang ?, Kuo-Hsin Lee *, Hsin-Fao Chen * and Yue-Leon Guo %%

Departmoent of Safety, Health and Environmental Engineering, National Kachsiung University of Science and
. Taiwan; pchsu@nkustedu. tw (P-C.H.); pehsu0S@gmailcom (=Y.}

n College of Nursing, Health Sciences and Management,

m108iRe e odu b

rncy Medicine, E-Da Hospital, School of Medicine, College of Medicine,

44

Chiayi 62241, Ta
Department «
I-Shou University, Kaohsiung
* Division of Colon and Rectal Su partment of Surger
College of Medicine, 1-Shou University, Kaohsiung
Environmental and Occupational Medicine, Nati
Hospital, Taipei 100229, Taiwan
Institute of Environ: 1 and Oxccupational Health Sciences, National Taiwan University College of Public
Health, Taipei 100025, Taiwan
Correspondence: keonguo@ntuedu.tw; Tel: <858

wivean; peterl 055 @gmail com
a Hospital, School of Medicine,
edlo2d30@edah.ong, tw

11 Taiwan University (NTU) College of Medicine and NTL

Wi-E216

(BERIKIE : Hsu et al., 2021) *
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7k (Mercury, Hg)

BURE:

oA R B

O EIMEELE (LR (Hg2CI2) - |&1b%k - Bk -
B4k (Hg(CN)2) ~ i85k (HgS0O4) * ffiB&tak
(Hg2S04) - B BE% - HEX - XEX

|

/A
R, THER  ORES, EBFREME R amalgam),
Es_-/ii’.
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AQUATIC MERCURY CYCLE
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J 4 % (Mad hatter) in “Alice in Wonderland”
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KIRIERIE R

B BANINERARERAL1953-
196088 AR ITHIERK
BY” JK{RFE (Minamata
Disease)” - #{EE
EESEABE-

B EMAREAEMNERAE
BB AREERRKIRLE
BEMER - FEBLHT
EREE . TMMRER
MUHIBSE - PSS TR

RAEUEAILENET . -
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Bl AA LR IR S AIE- IR RE(EER
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PR &5 W RUR R 8RS

RIREASME

(https:/ltopic.epa.gov.tw/edcs/mp-6.html)
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BlAA ML IRIEE MR AR -BEREEH R

2022614 EF10:20 EXTEnE ARRRenERs . RATNE
English | MBI | FACEBOOK | Fi : B4 S ¥
s e od - e . f
- BRERFEHAREFS ()
National Environmental Health Research Center \
HE §{nE SOl EEEFENEENE FRES NedENE B EEEE BEER EEQMA
nAYE )
EXEEDNaTHE
‘:‘!'g mREER/ AR
| £lw]s ]
:ggg@ [10803.15] MBEMERCEMSRS - TEELEPE 2 HDP)RLHER
[107.12.19] ERe& ST

L1313

LU [107.08.07) BERRT2 " EHERBEHRRE
HEER P = it

- i [106.09.04] WE 2 BiEH

[106.08.17] MAOEE T8, £ ? HEWEe TSO5H, HOES(HFTMR100265138)

RN
as [106.04.27] BHEWE B MH BT
PR .

s Q [104.06.23] MW E = BIQ8A

(http://Inehrc.nhri.org.tw/toxic/en_hormone.php)

BB =1 s e e R R S

o | R | @5 W | English | BERS | RREE | REEEAS | SZHHE |RSS | X P10

QL [ws wirs ®wwe Oun CL)CIED

BRMERE: ARENH ERET IRTE 2E0E

REFEA BEOTE RESE FREA ERE¥E $R&E BAEAAE BEAEEH

EEEY) - ERASETENN

REEWE - .- o :ﬁBﬂHH

am O - 3121
WS T T E M (Endocrine Disrupting Chemicals) , MB8 "HBEHEE ,  11'#
LERTRESEHAT IR "RSDTENE, 25 T TARAMEREONALET - £
B - RERABNALEER RN PEEERNSML - 2E - BR - £2 - A
N PR, MEMEWEEN ok - LN - AT REE AR . EDRETHLSEEF
fLtEas B TEEASDRR2ME  SNERENERNLEE - 85 - ETONBLHBLESE
[T, B BEBRERARE -
ASETFENRBARIF 0N EY . CRSSTHRTEMLR ; — BT . o
BEED D BRNFERNPERA - ERRBERE . ASHTANERPEEHA KR ERRME
e RIsER  IUFECRRIAANRE  SRERNRERNIE - BRRPTRNEN
mEEIE % HRAFARTE  ASBRTENESREARDSEN  SIRDRES . TREY
N——— BT EOEEES RNBERMEEE - RS FENERUTNRERE -
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